provides a comparison of the sounding curves; no significant change in the data is observed for periods <1 s., and we assume that the resistivity structure did not change significantly from the earthquake sequence.
A 3-D inversion of the Mt. Fuji region was conducted with WSINV3DMT (Siripunvaraporn and Egbert, 2009 ). We used the full impedance tensor (four complex components: Z xx , Z xy , Z yx , and Z yy ) as the inputs for the 3-D inversion.
While the 3-D inversion is inherently free from the 2-D limitations, we need to omit some MT sites in the inversion due to the trade-off between spatial resolution and computation time. A minimum 3-D horizontal mesh size of 800 m was set around the observation sites, which is coarser than the minimum 2-D horizontal mesh size of 500 m around the focal region of the Mw 5.9 earthquake. The 3-D horizontal mesh size was logarithmically increased with increasing distance from the summit of Mt. Fuji for locations away from the observation sites. The 3-D model also accounts for topography, with a vertical mesh size set at 200 m from the highest point to sea level, with the air approximated by 10 8 Ω-m blocks. A vertical mesh size of 300-1000 m was set from sea level to 21 km b.s.l., with a further increased mesh size employed below 21 km b.s.l.
depth. The total mesh consisted of 66 × 66 × 57 units (with seven vertical air layers as the default setting) in the x, y, and z directions, respectively. Since the co-ordinate system was rotated 30° clockwise, the x and y directions correspond to N30°E and N120°E, respectively. The calculation area was 322 × 322 × 265 km, in which the ocean and bathymetry were represented by 0.25 Ω-m blocks (Fig. S2) . The initial resistivity of the land was set to 100 Ω-m. We omitted the diagonal components of the impedance tensor at periods <1 s. In each iteration, we replaced the prior model by the smallest-misfit model of the previous iteration. We assumed constant 10% uncertainties for the impedance tensor. By using a smoothing parameter (τ = 10 with δx = δy = δz = 0.1) in the model covariance matrix (Siripunvaraporn and Egbert, 2007) , the normalised RMS misfit was reduced to 2.42 after six iterations. Figure S3 represents an example of the data fit shown by comparing sounding curves. The features in the apparent resistivity and phase curves around the focal region are well reproduced.
To validate the presence of the approximately N20°E-S20°W trending elongate conductive zones in the 3-D model, sensitivity tests were performed. First, resistivities <3000 Ω-m around the focal region of the Mw 5.9 earthquake (model space spanning −11,000 m < x < 800 m, −8000 m < y < 8000 m, and −16,000 m < z < −2200 m) were all changed to 3000 Ω-m (Fig. S4 ). This elimination of the sub-vertical conductive zone resulted in an increase of the RMS misfit from 2.42 to 2.69; the corresponding changes in the sounding curves are presented in Figure S8 . The same sensitivity test was also applied to the northern conductive zone (model space spanning −800 m < x < 11,000 m, −8000 < y < 8000, and −16,000 m < z < −2200 m). This elimination of the northern conductive zone resulted in an increase of the RMS misfit from 2.42 to 2.93; the corresponding changes in the sounding curves are shown in Figure S5 . The sensitivity tests validated that the northern and southern sub-vertical conductive zones are necessary to explain the MT observations.
Isotope analysis
Groundwater sampling for 3 He/ 4 He, δD and δ 18 O isotope analysis was conducted on The sampling points and site names are shown in Figure S6 . Water samples were collected in 50 cm 3 glass containers fitted with high-vacuum stopcocks at both ends. A groundwater sample was pumped and channelled into the container using a double-mouth syringe connected to the other end of the container. the University of Tokyo. The gas extraction was conducted using an all-metal Toepler pump, which quantitatively collects gas extracted from the water by ultrasonic vibration, with a yield of >99.9 vol.% (Padron et al., 2013) . The remaining water after the gas extraction was used for δD and δ
18
O analyses. The collected gas was directly transferred into a noble gas purification line of a mass spectrometry system. Two mass spectrometer systems were used in this study: an MS-III equipped with a single collector system, and an MS-IV with a split-type flight tube and double collector system used for helium isotopes. Details of the experimental procedures for noble gas purification and measurements, using both the MS-III and MS-IV systems respectively, have been described in detail in earlier studies (Sumino et al., 2001; Kotarba and Napo, 2008 Concentration errors are estimated to be 5%, based on the reproducibility of noble gas sensitivity of the mass spectrometer during repeated air standard analyses. Procedural blank levels were 1-2 × 10 −10 and 3-5 × 10 −10 cm 3 STP for 4 He and 20 Ne, respectively, with an atmospheric 3 He/ 4 He ratio. The blank levels are several orders of magnitude lower than the amounts of the sample gases, making any blank correction unnecessary.
3 He/ 4 He ratios are corrected for atmospheric contamination by using 4 He/ 20 Ne ratios of the samples and the value at 10 °C ASW (0.256, (Ozima and Podosek, 2002) ). The results are presented in Table DR1 .
Hydrogen and oxygen isotope ratios were measured by isotope-ratio mass spectrometry with dual inlet system (DELTA V Advantage and DELTA Plus, Thermo
Fisher Scientific Inc., respectively). Sample waters for hydrogen and oxygen isotope analyses were reduced to H 2 using 800 °C Cr metal (H-device, Thermo Fisher Scientific
Inc.) and equilibrated with CO 2 (Equilibrium system, Thermo Fisher Scientific Inc.) at the Geological Survey of Japan. Carbon isotope ratio was measured by continuous flow isotope-ratio mass spectrometry (CF-IRMS) with a gas chromatography system (DELTA V Advantage and Gas Bench II, Thermo Fisher Scientific Inc.) at the Geological Survey of Japan. CO 2 samples were extracted using the headspace method with the addition of phosphoric acid. The total concentration of dissolved inorganic carbon was determined using peak area of CF-IRMS. suggested by the small Li/Cl ratios in groundwater (as low as 0.001; Table S2 and (Kazahaya et al., 2014) .
Calculation of advective overpressure
In the ideal advective overpressure model such as that presented in the original research paper (Sahagian and Proussevitch, 1992) , pore pressure rise is written as ρg⊿h, where ρ is the density, g the gravitational acceleration, and ⊿h the vertical travel of the bubble.
However, in real circumstances, compressibility of the "container" and "fluid" reduces the effect of advective overpressure. The effect of advective overpressure also decreases as an amount of bubbles decreases. In the calculation of advective overpressure (Fig. 4) , we applied equation (15) of Gross and Peters (2013) , and assumed the bulk modulus of water (2.3 GPa), the bulk modulus of the surrounding rocks (10 GPa), and the confining pressure at a depth of 10 km depth (250 MPa). In equation (15), we neglected the effect of dead volume. Note that we do not model the pore pressure change of single crack, but model the entire pressure change of fractured zone (gas pathway, which was found by the observations).
In a simple case (Sahaglan and Proussevitch, 1992) , the pressure in a bubble at any time is the same as the pressure of surrounding liquid; therefore, resorption of bubbles cannot occur. The effect of resorption is also negligible even when fluid compressibility is taken into account, as the pressure in the rising bubble does not increase but rather decreases in the case of compressible fluids. However, resorption can occur in cases where some bubbles rise while others do not. Resorption reduce the effect of advective overpressure. However, in this study, we did not consider such a complex case, as it requires that the solubility, temperature, and composition of the gases, as well as the percentage of bubbles rising by seismic shaking, to be known. Alternatively, we assumed the simple case that (1) groundwater is initially saturated with gas in bubbles, and (2) all bubbles start to rise at the same rate in a fracture mesh of compressible ground water and compressible rock, Figure S6 . Table DR2 . Chemical and isotopic compositions of groundwater surrounding Mt. Fuji. The electric resistivity values provided are at room temperature (15 °C). The locations of each sampling site are shown in Figure S6 . 
